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We describe a patient in whom an early carcinoma of the duodenum was able to be resected
endoscopically. A 77-year-old man presented with epigastric pain. Upper gastrointestinal
endoscopy revealed a mass in the duodenum, and the patient was admitted. A whitish nodular
aggregated lesion, measuring 20mm in diameter, was found in the second portion of the
duodenum. Examination of a biopsy specimen showed a Group III tubular adenoma.
Endoscopic ultrasonographyshowed that the lesion was confined to the mucosa. The large size
of the lesion suggested the possibility of malignancy. Endoscopic mucosal resection was
therefore performed. Histopathologically, the diagnosis was carcinoma in adenoma. The
depth of invasion was mucosal. We conclude that endoscopic mucosal resection can be used
to treat mucosal lesions arising in the duodenum.
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I INTRODUCTION
Primary duodenal carcinomas are rare. The esti-
mated incidence ranges from 0.03% to 0.25% [1-3]
of all patients undergoing autopsy and from
0.03% to 0.35% of all gastrointestinal cancers
[4,5]. Recently, however, the number of reported
cases has risen owing to the increased use of upper
gastrointestinal endoscopy and radiography. In
Japan some cases of duodenal carcinoma have
been resected endoscopically [6-8]. Here we
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describe a case of carcinoma arising in the second
portion of the duodenum that was able to be
resected endoscopically.
II CASE REPORT
The patient was a 77-year-old man. Angina pectoris
had been diagnosed at 74 years of age, and he was
receiving oral therapy. His family history was
uncontributory. Since the end of March 1997, the240 T. TADA et al.
patient experienced occasional epigastric pain.
Upper gastrointestinal endoscopy revealed a mass
in the duodenum. He was admitted to our depart-
ment on April 25, 1997, for further evaluation.
On physical examination, a fist-size, pulsating
mass (an abdominal aneurysm) was palpated in
the upper umbilical region. There were no other
abnormalities. Laboratory examinations showed
no abnormalities except for mild anemia and renal
impairment. Upper gastrointestinal endoscopy with
a forward-viewing scope confirmed the presence of
a mass in the second portion ofthe duodenum, but a
frontal view could not be obtained; the position
of the mass with respect to the papilla of Vater
was unclear (Fig. 1). Observation was attempted
a second time with a side-viewing scope, and we
obtained a frontal view of a white nodular lesion
measuring about 20mm in diameter and located on
the oral side of the papilla of Vater (Fig. 2(a)). The
protrusion was enhanced by application of indigo
carmine dye. The nodules were heterogeneous,
and there was no distinct depression. There was
no abnormality ofthe surrounding folds (Fig. 2(b)).
Hypotonic duodenography showed a clearly
demarcated lesion in the posterior wall ofthe second
portion of the duodenum. It showed a filling defect,
consisting of aggregated flat nodules measuring
FIGURE On examination with a forward-viewing endo-
scopy, a tumor was seen in the second portion of the duode-
num. It could not be viewed in entirety.
FIGURE 2 Examination with a side-viewing endoscope
showed a white nodular lesion on the oral side of the papilla
of Vater ((a) before dye spraying. (b) after dye spraying).EARLY DUODENUM CANCER 241
On histopathological examination, the lesion
measured 25 20mm and was primarily a tubular
adenoma. Only one portion consisted of well
differentiated adenocarcinoma, showing nuclear
and structural atypia (Fig. 5). The diagnosis was a
mucosal carcinoma in adenoma with no lymphatic
or vascular involvement. He died from rupture of
abdominal aneurysm after 12 months. There was
no evidence of recurrence till then.
III DISCUSSION
FIGURE 3 Hypotonic duodenogram showing a highly nodu-
lar lesion, measuring 22 18mm in diameter, in the posterior
wall of the second portion of the duodenum.
22 18mm (Fig. 3). Endoscopic ultrasonography
(EUS) with a small-diameter probe (UM-3R,
Olympus, Tokyo, Japan) revealed thickening of the
first and second layers and no change in the third
layer, indicating a mucosal lesion (Fig. 4).
Diagnosis of histologic examination of a biopsy
specimen was a tubular adenoma. The large size
of the lesion suggested the possibility of carcinoma
in adenoma. The lesion was therefore completely
resected endoscopically on March 14. Before resec-
tion, an anticholinergic agent was administered to
inhibit peristalsis. A direct-viewing double-channel
scope (GIF-2T200, Olympus) was used to permit
application of accessory instruments. To prevent
puncture, physiological saline solution was in-
jected locally to cause the lesion to protrude. The
lesion was then resected with a crescent type snare.
There was no postoperative bleeding or other
complications.
Early cancer ofthe duodenum is generally treated by
surgical resection. In Japan there is a recent trend
toward endoscopic therapy not only by polypec-
tomy but also by endoscopic resection [6-8]. To
our knowledge, no report has described the use of
endoscopic resection to treat duodenal cancer in
Europe or North America.
Twenty-one cases of 22 lesions of early duodenal
carcinoma, including ours, were treated by endo-
scopic resection and reported between 1993 and
1999 (Table I). The most common tumor site was
the second portion of the duodenum. About half of
the cases were diagnosed preoperatively as cancer,
which is higher than reported previously but still
low. Mean tumor diameter was 12mm (range,
4-30mm). Three cases (19, 20, 30mm) resected
piecemeal. In our patient, the lesion diameter was
25 mm, longer than that of any previously en block
resected case described in the literature. Histopatho-
logically, most duodenal cancers are well differen-
tiated type adenomas [9]. Among the 23 previously
reported lesions, the depth ofinvasion was mucosal
in 19 and submucosal in 3. Surgery was additionally
performed in of the 3 patients with submucosal
tumors, but remaining 2 patients refused surgery
and were followed up with no further treatment
[8,10]. Early duodenal carcinomas show no corre-
lation between maximum tumor diameter and the
depth of invasion. Duodenal perforation acciden-
tally occurred in Cases 6 [11] and 13 [12]. One of
these cases responded to conservative therapy and
laparotomy was performed in the other. There was
no report of recurrence.242 T. TADA et al.
FIGURE 4 Endoscopic ultrasonogram showing thickening of the first and second layers. The third layer was intact.
FIGURE 5 Histological photograph, showing well differentiated adenocarcinoma.
In primary duodenal carcinoma, it is difficult to
differentiate benign from malignant tumors solely
on the basis of endoscopic findings and, as noted
above, biopsy specimens yield a low rate of positive
diagnosis. Furthermore, since early duodenal can-
cer shows no correlation between tumor diameter
and invasion depth, endoscopic resection to allow
biopsy of the entire lesion should be performed
when endoscopic ultrasonogram and other exam-
inations indicate only mucosal invasion, irrespective
oftumor diameter. However, there are several prob-
lems with endoscopic treatment of lesions in theEARLY DUODENUM CANCER 243
TABLE Reported cases of early duodenal cancer terated by ER
No. Year Age Sex Part Biopsy Type EUS Size(mm) Histology Depth follow up recurrence
1993 66 M 2 5 IIa M Well m
2 1993 42 M 2 3 IIc 6 x 3 Well m 11M
3 1993 61 M 5 IIa 4 Well m
4 1995 56 M 2 5 IIa/IIc M 15 Well m 6M
5 1995 72 M 2 5 Is M 8 6 Mode. sm 10M
6 1995 72 F 3 Is 8 x 5 Well m
7 1995 61 M 2 IIc Adenocarcinoma in adenoma m
8 1995 79 M 2 IIc Adenocarcinoma m
9 1995 63 M Is M Well sm
10 1996 52 M 2 3 IIc+ IIa 8 x 8 Well m 6M
11 1996 66 M 5 Ip 12 Adenocarcinoma m
12 1996 50 M IIc + IIa 8 Well m
13 1997 48 M 3 4 IIc / IIa 7 x 7 Well m 8M
14 1997 67 F 2 Ip 19 Well m
15 1997 70 M 2 IIa / IIc 20 Well m
2 IIa + IIc 8 Well m
16 1997 85 M 2 sp 20 Well m
17 1997 76 M sp 10 Well m
18 1997 44 M 2 12 Well m
19 1997 61 F p 8 Well m
20 1998 65 M 5 sp 30 x 20 Adenocarcinoma sm
21 Our case 77 M 2 3 IIa M 25 20 Adenocarcinoina in adenoma m
2Y8M
12M
Part 1: bulb, 2: second portion of the duodenum, 3: third portion of the duodenum.
Biopsy 3: adenoma, 4: adenocarcinoma suspect, 5: adenocarcinoma.
Histology Well: Well differentiated adenocarcinoma, Mode: Moderate differentiated adenocarcinoma.
duodenum. First, the duodenal wall is thin, creating
a high risk of perforation. Second, the lumen is
narrow, and peristalsis occurs frequently. The scope
is therefore less maneuverable than when placed
in the stomach, and it is difficult to maintain an
adequate field of view. Third, after resection the
tumor tends to move anally, and large tumors are
difficult to pass through the pyloric sphincter and
retrieve. In our case, the tumor was located in the
posterior wall of the second portion of the duode-
num. A frontal view was difficult to obtain with a
direct-viewing scope. After the injection of physio-
logical saline solution, however, the tumor could be
viewed frontally, facilitating complete resection. In
the event that a direct view could not be obtained,
we used a two-channel scope, which allows the use
of a grasping forceps. To assess the anal side of
the lesion and the spatial relationship with respect
to the papilla of Vater, it is essential to also use a
side-viewing scope to examine the lesion. It is also
important to inhibit peristalsis by administration
of an anticholinergic agent immediately before
endoscopic resection.
Theoretically, endoscopic resection is indicated
for the treatment of mucosal lesions with no lymph
node metastasis. Indications for endoscopic treat-
ment of early duodenal carcinoma have not been
established. Nagatani reported that the rate of
lymphonode metastasis is 0% for intramucosal
cancers and 5% for submucosal cancer [13].
Hirasawa reviewed Japanese literature and reported
thatlymphonode metastasis did not occurwhen pro-
truding or elevated tumors were less than 50mm
in diameter, so these lesion could be removed
completely [14]. On the other hand, in depressed
type, submucosal invasion has not been observed in
lesions under 10mm. So indication of depressed
type early duodenal carcinoma has reported under
10mm in size [12,14]. Other organs, the diameter
of differentiated type mucosal carcinomas of the
stomach ranges from 15 to 30mm [15] and is
generally considered to be within 20mm. The size244 T. TADA et al.
of lesions that can be resected en block is limited,
and in the colon [16] lesions 20mm or less lie within
the safe zone, those 25-30mm are in the borderline
zone, and those more than 30mm require piecemeal
resection or laparoscopic surgery. The size of the
lesion in our patient, i.e., 25mm, is thus considered
the upper limit for endoscopic resection ofduodenal
lesions. Some recommend piecemeal resection to
permit larger lesions to be resected endoscopically,
and careful planning of the strategy for piecemeal
resection is useful in ensuring an adequate resection
margin [17]. One problem is that, similar to other
organs, tumor reconstruction is difficult, and traces
of tumor may remain at the resection margin. In
fact, the complete resection rate is low for piecemeal
resection [15]. As mentioned previously, the ana-
tomic characteristics and folds of the duodenum
may preclude piecemeal resection. However, the
number of patients in whom endoscopic resection
is relatively indicated will probably increase, and if
current problems are overcome, endoscopic resec-
tion, even when performed in a piecemeal fashion,
will most likely be performed more frequently.
We conclude that by carefully determining the
technique of choice, endoscopic resection can also
be used to treat duodenal lesions.
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